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AB OBJECTIVE: Cigarette smoking acutely induces a marked increase 

of blood pressure and heart rate. This is accompanied by a marked 
reduction of radial artery distensibility. Whether this refTectf an 
alteration of arterial mechanics of large elastic arteries ^wf t T ■ 
established, however. DESIGN AND METHODS: Tu^yls addressed the 

musc^l^r^rt'ere'anr"^ 9 ^ ^ Sti " neSS ° f & Periphe^d^ sJzed^ 
muscular artery and a large elastic vessel. We studied seven healt-hv 

normotensive smokers (age 28 + /-7 years, mean+/-SEM) , in the absence of 

S^S* ?™ l6aSt 24 h - Radial arter ^ (NIU * 02) and carotid ^terv 
diameter (WTS) were concomitantly acquired beat-to-beat in tne 5 min 

nlcoM^ dU " n9 / nd after smokin 9 <* * cigarette containing ^2 mg of 
nicotine. Blood pressure and heart rate were 

concomitantly recorded by a Finapres device. Radial and carotid art.rv 

more so after smoking (-14.8%), while carotid artery diameter" did not 
change significantly either during or after smoking 7 Ra^aJ artery 
distensibility was also significantly reduced only 9 a f ter smoSg T-41 3% 

both durina W (1? distensibi litV ™» significant^ reauced' 

coth during (-33.3%) and after smoking (-27.2%) (P < o 01 vpt-q,,c 
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AB The responses of resting plasma catecholamines, blood pressure, and heart 
rate were compared in rats receiving nicotine, administered either 
systematically or intracerebroventricularly (i.e. v.). Sympathoadrenal 
stress responses were also studied in rats rendered tolerant to nicotine 
from repeated systemic or intraventricular injections. Nicotine, given 
either intraventricularly or systematically, produced dose-related 
increases in the concn. of epinephrine in plasma. Little effect 
on norepinephrine in plasma was obsd. with nicotine given 

intraventricularly, indicating predominant stimulation of adrenomedullary 
pathways. In contrast, nicotine, given systematically, produced 
comparable increases in both epinephrine and norepinephrine. 
Blood pressure increased and heart rate fell in response to 
either intraventricular or systemic administration of nicotine. Rats 
exhibited tolerance to nicotine 24 h after a single intraventricular 
injection; however, tolerance was not detected with systematically 
injected nicotine unless the injections were given at least every 30 min. 
Whereas rats rendered tolerant to systemic administration of nicotine were 
cross -tolerant to stress, with respect to sympathoadrenal stimulation, 
cross-tolerance with stress was not detected in rats treated with nicotine 
repeatedly by the intraventricular route. Apparently, nicotinic receptors 
in brain modulate the central sympathetic outflow and adapt readily to 
nicotine stimulation with prolonged tolerance, but are probably not 
involved in sympathoadrenal stress responses. Peripheral nicotinic 
receptors, regulating sympathoadrenal secretion of catecholamines, 
displayed much shorter-lasting tolerance. 
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AB BACKGROUND: The pressor and tachycardic effects of cigarette 

smoking are associated with an increase in plasma catecholamines, 
suggesting the dependence of these effects on adrenergic stimulation. 
Whether the stimulation occurs at a central or a peripheral level and 
whether reflex mechanisms are involved is unknown. METHODS AND RESULTS: In 
nine normotensive healthy subjects (age, 33.0 + /- 3.5 years, mean +/- 
SEM) , we measured blood pressure (Finapres device) , heart rate (ECG) , calf 
blood flow and vascular resistance (venous occlusion plethysmography) , 
plasma norepinephrine and epinephrine 

(high-performance liquid chromatography assay) , and postganglionic muscle 
sympathetic nerve activity (microneurography from the peroneal nerve) 
while subjects were smoking a filter cigarette (nicotine 
content, 1.1 mg) or were in control condition. Cigarette smoking 
(which raised plasma nicotine measured by high-performance 

liquid chromatography from 1.0 +/- 0.9 to 44.2 +/- 7.1 ng/mL) markedly and 
significantly increased mean arterial pressure (+13.2 +/- 2.3%), heart 
rate (+30.3 +/- 4.7%), calf vascular resistance (+12.1 +/- 4.9%), plasma 
norepinephrine (+34.8 +/- 7.0%), and plasma epinephrine 

(+90.5 +/- 39.0%). In contrast, muscle sympathetic nerve activity showed a 
marked reduction (integrated activity -31.8 +/- 5,1%, P < .01). The 
reduction was inversely related to the increase in mean arterial pressure 
(r = -.67, P < .05), but the slope of the relation was markedly less 
(-54.1 +/- 7.5%, P < .05) than that obtained by intravenous infusion of 
phenylephrine in absence of smoking. The hemodynamic and 
neurohumoral changes were still visible 30 minutes after smoking 
and occurred again on smoking a second cigarette. Sham 
smoking was devoid of any hemodynamic and neurohumoral effect. 
CONCLUSIONS: These data support the hypothesis that in humans the 
sympathetic activation induced by smoking depends on an 
increased release and/or a reduced clearance of catecholamines at the 
neuroef f ector junctions. Central sympathetic activity is inhibited by 
smoking, presumably via a baroreceptor stimulation triggered by 
the smoking-related pressor response. The baroreflex is impaired 
by smoking, however, indicating that partial inability to 
reflexly counteract the effect of sympathetic activation is also 
responsible for the pressor response. 



